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B npoyecce ssonoyuu pacmenus 6bipabomanu Mexanuzmbl, no3gonauue um oupgepen-
YUPOBAHHO Peazuposamv HA NPOHUKHOBEHUE 2PUOHO20 KOMNOHEHMA U HA YCMAHOGLEHUe KOH-
copmuenblx ceazell. bnazodaps npoyeccam cybepunuzayuu u decybepunuzayuu Gumoouonmuol
CNOCOBHDBL pecyiuposams NOCMynieHue NUMAmMeNIbHbIX 8eWecms 6 MUKOOUOHM (SPUOHOU KOM-
nounenm). B pabome paccmompensl 803M0iCHbIe MONEKYIAPHBIE ACNEKMbL PEYIAYUU NPOYECCO8
cybepunuzayuu 6 00acmu MeMOPAHHbIX KOHMAKMO8 (QumMoOUOHMA U MUKOOUOHMA U 0OMeHa
N-ayemuneniokozamuna (NAG) na mooenvroii cucmeme «Picea abies (L.) H. Karst. — sxmomuxo-
pusHbie epubvly. Coenano npeononodicerue, Ymo cyOepuHu3ayus Kiemox KOPHe8o20 OKOHUAHUS
énusem Ha NOCMynieHue NUMAamelbHblX 6eujecms no PaOUdIbHOMY ANONIACMUYECKOMY NYMU.

KuioueBble c1oBa: MONEKYISPHBIN MeXaHH3M, N-alleTHINTIOKO3aMUH, aJeHIIATINKIIA3a,
XUTHHA3bI, XATHUHOBBIC DJIUCUTOPBI, IEJOTOHBI, MUKOPHU3a, CyOCpHHU3ALIUSL.

BBenenne

Accoruanui, Kak JHHAMAYECKHE CHCTEMBI JKUBBIX OPTaHU3MOB, OCYIIIECTBIISIFOTCS
HA Pa3lIUYHBIX YPOBHAX: YKOJOTHUYECKOM, (PH3HOIOTHYSCKOM, MOP(HOIOTHISCKOM, MO-
JEKYJIAPHO-TEHETHYECKOM, OMoXuMHuuYeckoM. Hambosee WHTEpPECHBI B PacCMOTPEHHH
MEXaHU3MbI aCCOLMAIINN JaIeKO Pa3sHOPOMHBIX JKUBBIX OPraHM3MOB, MPUBOISIINX K
MTOSIBIICHUEO HOBBIX CBOWCTB, PACHIMPSIONIMX XHU3HCHHBIC BO3MOXXHOCTH KOHIJIOMEpa-
ToB. OTOOp B MPHPOJIEC MPOUCXOTUT Y MHOTOKOMIOHCHTHBIX OPTaHM3MOB, Y KOMILICK-
COB, ¢ Mo (DHUKAIIEH UX B SUHOE 1IeTI0€ ¢ IPHoOpeTeHHeM 0osiee KU3HEHHO CTOMKHIX
CBOMCTB.

PazHOCTOpOHHME HCCITe0BAaHMS KOHITIOMEPATOB PA3HOPOIHBIX JKUBBIX OPTaHU3MOB
HE JTOCTHUIJIK TOTO YPOBHS, KOTZIa MOXKHO YETKO ONPEJICIHTh X BKJIAT B OMOIHEPTETHKY
akocucTeM [ 1]. MOXHO JHIIb CKa3aTh, 9TO B KTOTPOPHON MUKOpH3e HanboJIee BAKHBIM
SIBJISICTCS] B3aMOCBSI3b MUKOOMOHTA ¢ (PUTOOMOHTOM, a HE C PACTHTEIHLHBIM COOOIIIe-
cTBOM [2]. B3aMMOOTHOIIICHUSI B aCCOMMAIUAX MPOSBISIFOTCS PAIOM NPU3HAKOB, 00e-
CIIEYHBAIOIINX TOMEOCTa3 OpraHu3Ma Ha Ka4eCTBEHHO HOBOM ypoBHe. [IpuMepoM MOTyT
OBITh TIpOIIeCChl CyOepUHU3AINY KIICTOK (PUTOOHOHTA, KOHTPOIUPYIOIINX CEICKTHBHOE
MODVIOINIEHHE BEISCTB B MHOTOKJIETOUYHBIX OPraHI3Max.
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W3BecTHO, 94TO CUHTE3 CyOepHHA SBISETCS OTBETHOM peakIuell Ha CTPecC U MOXKET
peryanpoBaThCsi KOPHEBBIMH OKOHYAHUSAMH, KOHTPOJIUPYSI €r0 CHHTE3 U paspylIeHHeE.
Cy0OepuH UrpaeT BaXHYIO POJb B aJaNTHBHBIX (PU3HMOIOTHIECKU 3HAYAMBIX PEaKIUIX
roMeOoCTa3a MUTaTeNIbHbIX BenlecTs [3].

Ha cBoeM myTH OT 11eHTpa K nepudepun KOpHs BElIecTBa MOTYT paJralibHO TPaHC-
MTOPTHUPOBATECS IO TPEM MY TSIM: CHMIUIACTUIECKOMY, allOIUIACTHIECKOMY M CBSI3aHHOMY
TPaAHCKIETOYHOMY TyTH [4; 5]. DHIoAepMalibHasi CyOepUHH3AIMA CO CBOCH IIacTH-
HOCTBIO FIMEET OTPOMHOE 3HauCHHE JJISI CBOOOJHOTO PagHaIbHOTO TPAaHCIIOpTa depe3
TOPMOHAJIBHYIO PETYISILUI0 CyOepUHHU3aNU U lecyOepuHu3amu [3].

B3anmoneiicTBre pa3sHOPOAHBIX OPTaHU3MOB MPOHUCXOAHWT B TPOIECCe EUCTBUA
OTIPEICTICHHBIX PETYIITOPHBIX MEXaHU3MOB Yepe3 MECCCHIDKEPHI (IOCPEIHUKH), Ha-
npumep, depes rudanbHble KIyOKH (IEJI0TOHBI), PACTIONOKEHHBIE BHYTPH KIIETOK KOPHI
KOpHEBOTO oKoHYaHUs [6]. [IeT0TOHBI CXOAHBI C Ta3MaleMMON, MATPUKCOM KOHTAKT-
HOM 30HBI U 3a4acCTYIO MIPU OTPEICTICHHBIX YCIOBUAX JIMIICHBI aJeHIIATIUKIa3HON aK-
tuBHOCTH [7]. [Ipn mepenade curHana ageHUIATIIMKIIA3a AKTUBUPYETCS CBSI3aHHBIMH C
ra3Marndeckoit Mmemopanoii petnenropamu u ¢ G-6enkamu (GPCR), kotopbie nepenator
CTUMYJIBI B KJIeTKy [8]. Ha MeMOpaHe neioToHa HaOMonaeTcsl HaJJuuue HeHTPaabHbIX U
KHUCTBIX (hocdaras, Karanu3upyrmux aedochopuirpopanne cyocTpara (Kak MpaBHIIO
npyroro Oenka) [9]. AT®-a3Hasi akTUBHOCTh CBs3aHa ¢ PabOTOi OEIKOB-IIEPEHOCUNKOB
HMA (heavy metal ATPase) [10]. T'en AtHMA4 (nonknacc Zn/Co/Cd/Pb HMA) koH-
TPOIMPYET MEXaHU3M MOAJEPKAHUA TOCTOSTHHOM KOHLIEHTPAallul METaJIoB B (pru3noo-
TMYECKUX NIpeNieNax B paCTUTENbHOM KoMIoHeHTe [11].

XWTHHA3BI UTPAIOT KITIOYEBYIO POJIb B 3aIIUTHON CHCTEME PACTHTEIILHOTO KOMITOHEH-
Ta. VIX CUHTE3 MHIyIUpyeTcs BHeApeHHeM MUKOOHOHTA [12; 13; 14]. [pubHO# KOMITOHEHT
TIOCTOSIHHO BBIACISICT XUTHHOBEIE ITUCUTOPHI, KOTOPbIE HHIYIIMPYIOT KacKaJ| 3aIfiTHBIX
peakuuil y pacTUTEIbHOTO KOMIIOHEHTa. XUTHHA3bl (PUTOOMOHTA, TIEPEBONISI XUTHHOBBIE
SIIMCHTOPHI B MENTKHE HEAKTUBHBIE eIMHUIIBI (MOHOMEpHI N-anetrimioko3amuHa (NAG)),
CTUMYJHPYIOT CyOepUHH3AIHNIO KIICTOYHBIX MEMOpaH. B 3ToM citydae He BBIABISTIOTCS 3a-
IIUTHBIE peaKIy U CUMOKO03 He ycTaHaBiuBaetcs [ 13; 15]. Hakomnenue N-aieTUImmoko-
3aMHHA B alloIIacTe U CBA3BIBAHUE C OJIMTOCAXapHIaMH OKa3bIBaeT CHIIBHOE BIMSIHUC Ha
APXUTEKTOHUKY KJIETOUHOW CTEHKHU U IPU STOM aKTUBUPYETCsS CUTHAJIbHBINA Kackan [16].
Hammuwme kunasel (AtCERK1) B pacTuTeIbHOM KOMIIOHEHTE, KaK perenTopa pacro3HaBa-
HUS JJTIUCUTOPOB IPHOHOTO KOMITOHEHTA HAPSIMYIO CBS3BIBACT XUTHH Yepe3 JIN3MHOBBIN
motuB (Lys M), cogepxamuii axkrogomer (AtCERKI1-ECD) myis akTuBanimym MMMYHHOTO
OTBeTa. DKTOJOMEH WHTHOHPYETCS] KOPOTKUMHU OIMTOMepaMy XUTHHA (N-aIeTHITITIOKO-
3amuHa) [17]. MoHoMep N-aleTHIIIIOKO3aMHHA CUHTE3UPYETCS BCEMH DYKapUOTaMH U
BBITIOJTHSET CTPYKTYPHYIO (PYHKIMIO B cocTaBe Oromonmmepos [18; 19].

B pabote mpoBeneHo ncciiefoBaHKE aoINIACTUIECKOTO Iy TH Ha TIPAMEPE MOICIHHON
cucremsl «Picea abies (L.) H. Karst. — sxmomuxopusuvie epudwry. JlanHas cuctema mosn-
HOIICHHO MOXKET CYIIIECTBOBATH TOJIBKO TaM, I1e etle He chopMupoBamch mosicku Kacma-
pu (CS), ToranbHas cyOeprHU3aIMs KIETOK B 9K30[IepMe, ME30JIEpMe U SHAOJECPME.

MarepuaJjbl 1 METOABI HCCJIETOBAHUS
Heab. M3yunTs BO3MOXKHBIN MEXaHI3M IIPOIECCOB cyOepuHM3amu 1 ooMeHa N-a-
LETHITIIOKO3aMHHA B KOHCOPTHBHBIX B3aHMOOTHOIIICHHUSX.
3apaya. PaccMOTpeTh BO3MOXKHBIE MOJIEKYIISIPHBIE aCHEKThI PEry/IsIiuU IPOLECCOB
CyOepHHH3AIHMY B 001aCTH MEMOPAHHBIX COITPUKOCHOBEHUH 1 0OMeHa N-alle THIITITIOKO-
3aMHHa Ha MOZIEIbHOH cucteme «Picea abies (L.) H. Karst. — 5kTOMUKOpHU3HBIE TPUOBDY.
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O0bexThl HccenoBaHMil. MoJenbHBI KOMIUIEKC (accouualysi, KOHIJIOMepar):
arapuKOUIHBIC 0a3MIUOMHIETHI U3 SKOJIOTO-TPO(QHUIECKON TPYIIIBl «MHKOPH3000pa3o-
BaTen» (MUKOOMOHT, rpuOHON KOMIIOHEHT) U Picea abies (pUTOOMOHT, pacTUTENBHBIN
KOMITOHEHT).

MonenpHBIN KOMILIEKC OIICHHUBACTCS KaK <«OKTOTpO(HAs MHKOpPH3a», OKa3aBIlas
HanOonee TTyOOKoe BO3/IECTBHE HA SBOJIONUIO PACTHTENBHBIX coo0miecTB. B mannoM
cllydae pacCMaTpUBaIOTCsl KOHIJIOMEPAThl ¢ TUCTOTPOITHBIM MULENIUEM, CIIELUATU3UPO-
BaHHBIM K OIPEJICIICHHBIM THUTIAM KIICTOK M TKaHSM KOPHS. DTO SBJISIETCS YETKUM JHa-
THOCTHYECKHM IPU3HAKOM JUTS pa3rPaHUYCHIsI MUKOPU3BI OT TICEBIOMHUKOPH3BI H TPHO-
HBIX apasUTHIecKuX nHpeknuii [1].

Pe3ysabTaThl HCc/Ie10BaHMIT

Cxema yCTaHOBJIEHUS MOJOKUTEILHOTO KOHTAKTA TPHOHOIO U PACTUTENILHOTO KOM-
IIOHEHTOB.

B nenoronax ¢opmupyercst ajeHUIaTIHKIa3Hast aKTHBHOCTh PH BHEAPEHUH TPUO-
HOro KoMmoHeHTa. 13 AT® obpasyercs HAMPD+DD, KoTopsIii IEPEBOTUT TPOTEHHKH-
Ha3y U3 HEaKTHBHOH (DOPMBI B aKTHBHYIO C MOCIENyIOMIel HHUIHannei Gpochoprupo-
BaHMs OenkoB. JJaHHBIA BOSMOXXHBIA ONMOXMMHYECKHII ITpoIIece MMOKa3aH Ha PUCYHKE 1.

AT®D » TAM® + OO

aneHunaruuknasa (AC)

BTOpI/IqHLII:’I MECCCHIKED

NpOTEeMHKHHA3a —» MPOTEHMHKWHA32
HEeaKTHBHAS
tbochoprnupoBatue
OenKkoB

Pucynok 1 — Cxema paOOThI aCHUIATIIMKIA3HOW aKTHBHOCTH
B aKTHBHBIX I[CHTPaxX Ha MeMOpaHe MeJ0ToHa

XUTHHA3Bl PACTUTENIFHOTO KOMIIOHEHTA PACIICIUISIIOT XUTHH U XUTO3aH TPUOHOTO
KOMIIOHEHTA 10 MOHOMEPOB N- alleTHIIIIIOKO3aMUHA ¢ MTOCIIECAYIOMINM IPUCOSTHHEHH-
€M K CO3pEBAIONIMM OesIKaM 3HAOMIa3MaTUIEeCKOI0 PETUKYIyMa B LIUC-30HE ammapara
Tomemxu. HeGonpmme mermu N- aneTHIIIoKo3aMrHa (10 BOCHMH 3BEHBEB) yiKe HE BOC-
IPUHUMAIOTCS PACTUTEIBHBIM KOMIIOHEHTOM KakK 3JHUCUTOPHI M MOTYT OBITh UCIIONB30-
BaHBI JJIsI I3MCHEHUSI CBOMCTB IIEJUTIONO3EI B KIIETKAaX (pUTOOHOHTA, M30erasi BOZHHKHO-
BeHMS cTpeccoBoil peaknun [20]. lanee, HebonbIIue 1IeNn coequHEHMH Oenka ¢ N-are-
THIITTIOKO3aMHUHOM TPAaHCIIOPTUPYIOTCS BE3UKYJIaMHU B IIUTOILIA3MATHIECKYI0 MeMOpa-
HY, IJIe B pPe3y/lbTaTe SK30LUT03a BEICBOOOXKIAIOT CBOE CONEPKHUMOE B MEKKIETOUHOE
MIPOCTPAHCTBO, CIUBASICH ¢ MUTOIUIa3MaTHYECKOH MeMOpaHoii [21]. N-aneTmiroKko3a-
MHH BCTPAaUBAETCs MEXIY MOIHCAaXapuAaMH KIETOYHON CTCHKH, TEM CaMBIM MEHsA e
APXUTEKTOHHKY, CTUMYJIMPYS OJHOBPEMEHHO OOpa3oBaHHWe OOKOBBIX KopHeH [22; 23].
Mopdonorudecku 3To NPUBOAUT K U3MEHEHHSIM B IPOCTPAHCTBEHHOM PACIIPEACICHUN
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KOPHEBOH CHCTEMBI B MoOjIeIbHOM 00bekTe Picea abies (L.) H. Karst [24]. 3menenus
6anaHca nOHOB Na" M MUTATEIbHBIX BEIECTB CTUMYIHPYIOT HAPYILEHHS IPOLIECCOB Cy-
Oepunuzanuu [25]. BriaenseMbie MEKOOHOHTOM SIIMCHTOPH MHUIMHUPYIOT BBHIBOJX HO-
HOB K" u3 anormtacra y ¢uToOHOHTa, TeM CaMbIM BBI3BIBAS UX JCHHULUT U 3aMeJICHHUE
nporecca cyoepuauzanuu [3]. JlaHHbIH (akT 00BbSICHACT HATHYHE TPAHCIIOPTHBIX My Tel
paauanbHOTO TOKA CaxapoB U3 OCEBOIO IMJIMHAPA K 9K30/IePME B KOPHEBBIX OKOHUAHHUSIX
Picea abies yepes npoIycKHbIE KIETKH B SHA0epMe K MaHTHH. TakuM oOpa3om, rpubd-
HOM KOMIIOHECHT TPaHCIIOPTHPYET caxapa M3 OCEBOTO IUIUHPa KOPHEBOTO OKOHUYAHHUS
TI0 aroIIacTHOMY ITyTH. Bo3ie HampaBiIeHHOTO TOKa YIIIEBOAOB, B COCEAHUX KIETKaX B
Me30/iepMe HaOMIOaeTCsl CKOIJIGHHE TIeIOTOHOB M YCHJICHHE CyOepHHHU3ALNK KIETOK.
Bo3MoxHBIN MONEKYISIPHBIA MEXaHU3M KOTOPOH MPECTABICH HAa PUCYHKE 2.

Xurna

XutuHa3el  BHeuiHsas cropoHa

MeMOpaHEI
N-auerunrmoko3amus (NAG)
Tpancnoprep
v
N-areTHnrmoKo3aMiH
reKCOKHHa3a BHyTpeHHsisi cTopoHa
l MeMOpaHbI

N-aueTunriaoko30-6-pocgar
l JlesamuHaza

DpykT030-6-hochar
I'mukonus

dochormuiepanbaeru
H3omepasa

DochoaoKCHATIETOH
Herunporenasa

I'munepondochar —— [muuepon
(KoMnoHeHT cybepuHa) «—

Pucynok 2 — Bo3mokHas cxeMa 00pa30BaHUS KOMIIOHEHTOB CyOepHHa
13 N-aleTwInoKo3aMuHa

INokazaHHBII Ha pECYHKE 2 TMyTh IPeoOpa3oBaHUs KOMIIOHEHTOB XUTHHA B JIEMCHTHI
cybepuHa y pUTOOHOHTOB UMEET IIEMEHTHI TOI00US U Y OaKTepHaTbHBIX OPraHu3MOB [26].

ATIOIIaCTHYECKUH TPAHCIIOPT PETyINpyeT oOpazoBanue iamenn cybepuna [3]. Tlo-
CTYIUIEHHE CaXxapoB U3 0CEBOro LIMIMHAPa K nepudepuu B paiuaibHOM CEUEHUH KOPHE-
BOTO OKOHYAHUS SIBISACTCS IPUUUHOI AeheKTa B BUIEe MHOTOYPOBHEBOW CyOepHHU3AINN
TkaHed u aktuBanuu cucreMbl SGN/CIFs y coceHUX ¢ paJHatbHBIM TOKOM YIJICBOIOB
knetok. CurHanbabiil myTh SGN/CIFs koHTponmupyet oOpa3oBanue cybepuHa. Pors ge-
(exTa cyOepuHU3anuy He sicHa [25].
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XapakTepHOi 0COOEHHOCTHIO KIIETOYHBIX CTEHOK PACTHTEIFHOTO KOMIIOHEHTA B 30-
He ceTd ['apTura sBIsIeTCs HANMYKE HA HUX KUCIBIX MHBEPTA3, PACIICIUIIONINX caxa-
pO3y 10 MPOCTHIX CaXapoB B aloILIACTHOM KOMITapTMeHTe [27]. DTu mpocThie caxapa
MOTYT OBITh YCBOEHBI TpUOHBIME TH(]amu [28]. PaboTa Takux ¢pepMeHTOB, YIIIEBOTHOTO
MeTabonn3Ma, UTPaeT BaXKHYIO POJIb B (POPMHUPOBAHUN YCTOMYMBOCTH K BO3ICHCTBHIO
OHOTHYECKUX U aDMOTUYECKUX CTpeccoBbIX (hakTopoB [29]. BaxkHyto poiib, CKopee Bce-
TO, UTPAeT TUII HHBEPTA3, CBA3aHHBIX C KIIETOYHON CTEHKOH M PACIHICIUIAIONINX caxapa B
aroracrte (amomnactTudeckue UHBepTassl) [30]. AKTUBHOCTb KUCIIBIX HHBEPTa3 B 3HA-
YUTETHHON CTEIIEHH PEeryIHpyeTcs cTpeccoBbiME (hakTtopamu [31; 32; 33].

B cBoeii paboTe MbI IPOBENH aHATOMO-MOP(HOTOTNIECKHE UCCIEOBAaHUS ABTOPCKUX
MUKpodoTorpaduii ¥ BEISIBIIN Clenyoniee: HATMINe TPAHCIIOPTHEIX ITyTel; BEIOOPOY-
HYI0 CyOepHHU3AIMIO KJIETOK KOPHEBOTO OKOHYAHUS, 3HAYCHUE MPOIYCKHBIX KIIETOK,
CKOILJICHHE TIEJIOTOHOB B aKTUBHBIX IIEHTpaX IIEPBUYHOM KOPHI. Pe3ynsrarsl mpencras-
JICHBI Ha OPUTUHAJIBHBIX pUCYyHKax-(poTorpadusx 3, 4, 5, 6.

Pucynox 3 — CKOHIIEHTpHPOBAHHOCTh PucyHnox 4 — PannanbHblif TOTOK YITIEBOOB
HIEJIOTOHOB U apOyCKylI MeXIy 13 0CEBOT0 LMIIMH/PA Yepe3 MPOIYCKHbIE
panuanbHBIMU TPAHCIIOPTHBIMU Iy TAMU KJIETKHU K Mepudeprn KOpHs
Pucynok 5 — Beibopounas cyOeprHU3aIms Pucynok 6 — IIpormmyckHbIe KIIETKH B
SHII0AEPMBI U Me3oaepMbl. Hannane 9HJIOAEPME, YePE3 KOTOPBIE MPOUCXOANT

paIMaNIbHBIX «ITyTel» TOKa YIJIEBOAOB U3 PaJWalbHBIN TOK YITIEBOAOB K ME30AEpMe.
CTenu K nepudepnn KopHeBOro okoHYaHus  CKOIUIEHHE MET0TOHOB U CyOepHHU3AIHS
y IPUMBIKAOLINX K paJHAIEHOMY TOKY
KJIETKaX Me30JepMbl
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CxeMma yCTaHOBICHHUS OTPHIATEIHHOTO KOHTAKTa TPUOHOTO W PaCTUTEIHHOTO KOM-
MIOHCHTOB.

AKTHBAIUS KHCIBIX (GocdoTa3s nmpu onpee’IeHHBIX YCIOBUAX Ha MeMOpaHax IesioTo-
HOB BeJleT K HapylieHuo AT®-a3H0i akTMBHOCTH Yepe3 KaTanu3auo aedochopuiupo-
BaHMS CyOCTpaTHBIX OENKOB. XUTHHOBEIC AHCHTOPHI MUKOOMOHTA TIEPEBOMSATCS PACTH-
TENBHBIMU XUTHHA3aMHU B OJUTOMephl N-alleTUITITIOKO3aMuHa (00Jice BOCHMHU 3BEHBEB),
TEM CaMBIM BBHIKJIIOYAs aIeHIIATIHNKIA3HYIO aKTHBHOCTE Ha MeMOpaHaX MeJI0TOHOB.

Uzmenenust B hocopuupoBaHuu OEIKOB MOTYT MHAKTHBHUPOBATHCS BHEKJIETOY-
HBIMH XUTHHA3aMH U TIIOKaHa3aMH PACTUTENHFHOTO KOMIIOHCHTA U pa3pylICHUE XHUTH-
HOBBIX IMCUTOPOB I'PHOHOT0 KOMIIOHEHTA MPEI0TBPAIacT HHIYKIUIO BHIOPOCA HOHOB
KaJHs U XJIOpa, 3allleTaudBaHNe BHEKJICTOYHOTO IPOCTPAHCTBA U CHHTE3 MIEPEKUCH BO-
nopoza kietkamu Picea abies [15; 34]. B aToMm citydae npeoTBpaliaercs pacio3HaBa-
HUE MUKOOHMOHTA, HE IPOUCXOANUT YCTaHOBIEHHE CUMOMO3a.

3aki0ueHue

Takum oOpa3oM, Ha ipuMepe cucTeMsl «Picea abies — S)KTOMUKOPU3HBIE TPUOBI) MBI
BIICPBBIC ONMCAIH MPOIECC YCTAHOBICHNS KOHCOPTHBHBIX CBS3€H B allOILIACTHOM IIPO-
CTPAHCTBE, UCIIONIB3Ys AHATOMUUYECKHE UCCIICIOBAHMS aBTOPCKUX MUKPOGOTOrpaduii.

JloTHYHO TPEATONIOKUTh, YTO CYOSpHHH3ALUs HIPACT POIb KOHTPOIUPYIOUIETO
(dakTopa B NMPOHMKHOBCHWU MUKOOWOHTA. /[aHHBIH mpolece, MO-BUHINMOMY, PEryJH-
pyeTcst MoNeKyIsipHbIMU MexaHu3Mamu (AT®D-}a3Hol akTHBHOCTEIO, CIICITU(PUICCKIM
JICWCTBIEM XUTHHA3, KOTOpOe (hOPMUPYET ONPEACTICHHYIO JUTUHY (ParMeHTOB, COCTOSI-
mmx u3 N-aneTHirIroKo3aMAHa).

Takum 00pa3oM, MOKHO CZEIaTh 3aKIIOUCHHE, YTO (PAKT MONOKHUTEIHFHOIO KOH-
COPTUBHOTO KOHTAKTa IMPUBOIUT K (POPMHUPOBAHUIO YETKO BEIPAKCHHBIX TPAHCIIOPTHBIX
MyTel rpuOHOTO KOMIIOHEHTA BCIESICTBUE U3MEHEHHs OOBIYHOTO 00beMa U HOpMEI Ta-
PCHXMMHBIX KJIETOK W MEXKJICTHUKOB KOPEI B KOPHEBOM MHUKOPH3HOM OKoHUaHHH. O0-
pa3oBaHUeE NEJIOTOHOB CBSI3aHO CO CTPECCOBBIMU IIpoIieccaMu B cucteMe «Picea abies —
9KTOMHUKOPH3HEIE TprUOB). PaboTa KHCIBIX HHBEPTa3 CBj3aHA ¢ HAJIHIHEM TPAHCIIOPT-
HBIX TH(DANTBHBIX MyTeH, MOCTABIIONUX caxapa U3 OCEBOTO IIIMHAPA K MepudpepuH,
9T0 HaOMIONaeTCs Ha MOMEPEYHBIX CPe3aX MUKOPH3HBIX KOPHEBBIX OKOHYAHHH.
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Kolmakov P. Yu., Zhernosekov D. D. THE PROCESS OF SUBERIZATION
AND METABOLISM OF N-ACETYLGLUCOSAMINE IN A CONSORTIVE
RELATIONSHIP “PICEA ABIES —- ECTOMYCORRHIZAL FUNGI”

In the process of evolution, plants have developed mechanisms that allow them to respond
differentially to the penetration of the fungal component and the establishment of consort
relationships. Due to the processes of suberization and desuberization, phytobionts are able
to regulate the supply of nutrients to the mycobiont (fungal component). The article considers
possible molecular aspects of regulation of suberization in the area of membrane contacts
between phytobiont and mycobiont and the N-acetylglucosamine (NAG) pathway on the model
system “Picea abies (L.) H. Karst. — ectomycorrhizal fungi”. It is concluded that suberization of
root terminal cells affects the supply of nutrients through the radial apoplastic pathway.

Keywords: molecular mechanism, N-acetylglucosamine, adenylate cyclase, chitinases,
chitin elicitors, pelotons, mycorrhiza, suberization.



